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worked and unworked. Beginning- with the 
ordinary definitions of complex numbers, etc., the 
author goes on to holomorphic functions, contour 
integration, and power-series; then we have 
Weierstrass’s theory of infinite products, and 
after this various applications to gamma-func¬ 
tions and elliptic functions (both first-stage and 
second-stage). Finally, there are four chapters on 
linear differential equations, with applications to 
Legendre and Bessel functions. Singular points 
are considered after the manner of Cauchy; 
Weierstrass’s theory of analytical continuation is 
explained; there is a good introduction to the 
work of Fuchs, Frobenius, etc., on linear 
differential equations; and the last chapter shows 
how to find solutions of aw 11 + bw' + cm = o by 
means of definite integrals, with illustrations com¬ 
prising Bessel functions and the hypergeometric 
series. 

It is a small matter, perhaps, but we regret 
to see on p. 2 the formula tan 6 = yfx put in 
such a context that a beginner is apt to take it as 
a definition of am p(x + iy). The proper defini¬ 
tion of the latter is that it is any angle satisfying 
the two relations cos d — xfr, sin 8 = y/r, where 
r==j \x + iy | = + ^(x 3 + y 2 ). No other definition 
meets the requirements of function-theory. 

G. B. M. 


PHYSICAL CHEMISTRY. 

1 heoretical Chemistry, from the Standpoint of 
Avogadro’s Rule and Thermodynamics. By 
Prof. Walter Nernst. Revised in accordance 
with the seventh German edition by H. T. 
Tizard. Pp. xix + 853, (London: Macmillan 
and Co., Ltd., 1916.) Price 15s. net. 

HE fact that a fourth English edition of this 
treatise, based on the seventh German 
edition, has been called for is sufficient testimony, 
if any were still required, to the excellence of a 
work which has made for itself a high reputation 
for its individuality and lucidity. First published 
more than twenty years ago, the book was written 
from a definite point of view, emphasised in the 
title, owing to the belief of the author that “ the 
theoretical treatment of chemical processes—the 
most important part of my task—depended, first, 
on the Rule of Avogadro, which seems to me an 
almost inexhaustible ‘ horn of plenty ’ for the 
molecular theory; and, secondly, on the Laws of 
Energy, which govern all natural processes.” 
The position thus taken up by the author has 
become increasingly justified with time. 

But although we give a glad welcome to this 
new edition of a valuable book, we cannot but 
feel some regret that certain sections should not 
have been made rather more modern, and that 
little or no attention should be given to some 
recent and valuable contributions to physico¬ 
chemical science. The translator frankly recog¬ 
nises that “the character of the work is slowly 
changing, since it is no longer possible in a book 
of this size to describe fully all modern develop¬ 
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ments of theoretical chemistry.” This is quite 
true, but the reviewer cannot but feel that if the 
necessary trouble were taken, a certain amount of 
rearrangement of the matter would allow most 
of the important new developments to be at least 
indicated, if not fully treated. It must be regretted, 
for example, that in a book of this character no 
mention is made of the recent important work on 
X-ray spectra and the bearing of this on the 
atomic theory. Moreover, certain other sections, 
such as that on osmotic pressure, might with 
great advantage be rewritten (so far as the 
experimental work is concerned), in view of the 
investigations, in this particular field, of Morse 
and his collaborators, and of Lord Berkeley and 
E. G. J. Hartley. One table giving the results 
obtained by Morse and Frazer is reproduced, but 
it refers to some of the earlier work of these in¬ 
vestigators carried out before their apparatus and 
technique had been perfected. In the case of this 
subject, moreover, the importance of which the 
author recognises, something more might be ex¬ 
pected than the bare reference which is made to 
the work of Lord Berkeley and Mr. Hartley. 
(In passing, one may point out a misprint which 
seems to have gone through all editions of this 
work; namely, on p. 133, Flurin instead of Flusin. 
Likewise in the index.) Defects such as those 
indicated certainly diminish the value of the work 
for the general student, and the reviewer cannot 
regard as complete compensation the interesting 
treatment of Nernst’s own researches, such as the 
sections dealing with the specific heat of solids 
and all that is based thereon, and the Nernst heat 
theorem. 

Nevertheless, although there will always be a 
difference of opinion regarding the emphasis to be 
placed on the various sections of the subject, we 
cannot but recognise the success with which the 
author gives, in general, a survey of a very large 
and growing br'anch of knowledge; and this new 
edition of an inspiring and intellectually bracing 
book will doubtless receive the welcome it de¬ 
serves. We ought also to express to the trans¬ 
lator our appreciation of the general excellence 
of his work. Is, however, one may ask him, 
“ depolarisators ” (p. 778) an English word ? 

A. F. 


OUR BOOKSHELF. 

The Land and the Empire. By Christopher 
Turnor. Pp. 144. (London : John Murray, 
1917.) Price 3s. 6 d. net. 

Mr. Turnor is well known as an enthusiastic 
landowner who firmly believes in the future of 
British agriculture if only it is properly taken in 
hand. He divides his book into three parts : the 
errors of the past; land settlement and education; 
and a sketch of an organised agricultural industry. 
The keynote to the whole is that a new outlook 
is wanted. On the rural side the Government, the 
landowners, and the farmers must all be brought 
to recognise that the holding of land implies the 
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duty of cultivating it in the best possible manner; 
on the urban side the people must realise that the 
country ought never again to be so dependent on 
sea-borne food as it has been during the past fifty 
years. Henceforth, Mr. Turnor urges, security of 
supply must be the motto, instead of a cheap 
supply at all hazards; and, lastly, the workers 
themselves must have a new outlook, and realise 
that salvation for our future economic troubles 
lies in unrestricted, and not in restricted, individual 
output. 

Mr. Turnor argues his case extremely well, and 
drives home his arguments with numerous dia¬ 
grams illustrative of his statistics. 

One of the secondary effects of the war is 
that agriculture is fast becoming a controlled in¬ 
dustry, and experiments in organisation are being 
tried now' on a vastly larger scale than before. 
Already some of the sup-p-estions of the reformers 
have been carried out. We have minimum prices ; 
we shall soon have a minimum wage. The Game 
Laws have had a hole knocked through them, and 
in several directions the new conditions are 
advanced beyond the wildest dreams of 1914. We 
shall soon see how the new order is going to work, 
and in the meantime we can only welcome the 
fullest discussion of the agricultural problem as 
it is and as it seems likely to shape itself. 

Morphology of Invertebrate Types. By Dr. A. 

Petrunkevitch. Pp. xiii + 263. (New York: 

The Macmillan Co. ; London: Macmillan and 

Co., Ltd., 1916.) Price 6s. net. 

This volume is divided into twenty-eight chapters, 
each dealing with one type. Each chapter con¬ 
sists of a description of the systems of organs of 
a type and a series of instructions to be followed 
in the examination of the animal. Much import¬ 
ance is rightly attached to the drawings which 
the student is directed to make, and to do away 
•with any tendency to copy the figures included in 
the book these are either diagrammatic or repre¬ 
sent some related type. This latter device has 
here and there its disadvantages, e.g. the figures 
of Ankylostoma'and Wilsonema are of relatively 
little use in aiding the student to understand the 
structure of Ascaris; there are too many differ¬ 
ences between Ascaris and the types figured. 

The descriptions are accurate, and on the whole 
well done, though some parts are too short, e.g. 
the accounts of the nephridia of the earthworm 
and of Nereis are inadequate. The types chosen 
are all found in America, except the Trematode 
Dicrocoelium lanceatum and the medicinal leech, 
but many of them occur also in Britain or are 
closely similar to British species, and the book 
will therefore be helpful to those “on this side” 
who desire an account of the general anatomy of 
such types as Pennaria, Sertularia, Tima, Aurelia, 
Dendroccelum, Daphnia, a spider (Agelena), 
Asterias, Venus, Limax, Loligo, and Molgula. 
But in most laboratories in this country where 
similar types are studied, probably more attention 
is devoted to the finer structure of some of the 
organs, e.g. the nephridia cited above. 
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LETTERS TO THE EDITOR. 

1 [The Editor does not hold himself responsible for 
\ opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Horizontal Temperature Gradient and the Increase 
of Wind with Height. 

If the horizontal layers of air were isothermal (the 
upper layers having the lower temperature), then the 
gradient winds at different heights would be propor- 
i tional to the temperatures (absolute) at those heights. 

1 Consequently the wind would decrease with height, 

I and although a higher temperature at a given altitude 
I over the higher pressure is a necessary corollary of an 
i increase of wind with height, the converse is not 
I necessarily true. It is clear on reflection that with 
such a temperature distribution as that described 
above, the temperature at any point in BD of Mr. 

’ Dines’s diagram in Nature of March 8 (p. 24) would 
be below the temperature at the corresponding point 
in AC, so that BD would be less than AC, and conse¬ 
quently v less than V; but the actual relation runs 
some risk of being obscured by Mr. Dines’s use of iso- 
baric surfaces which in other respects gives an admir¬ 
ably simple exposition of a theorem in atmospheric 
dynamics, and shows also that if the isobaric and 
isothermal surfaces coincide there is no variation of 
wind with height. Incidentally, during the past winter 
months the mean isotherms have run from N.W. to 
S.E., and have given at 6000 ft. a N.W. “thermal” 
wind of about ij metres per second superposed on the 
wind between 1000 and 1500 ft. E. Gold. 

I Meteorological Section, R.E., March 16. 


A Fixed System of Grating Interference Bands. 

I wish to direct attention to a very remarkable 
property possessed by one of the systems of inter¬ 
ference bands which make their appearance when 
white light is reflected from a plane replica-film 
grating, backed by' a parallel silvered surface 
separated by a film of air. The appearance of the 
fringes in question is shown in the accompanying 
photograph, when the grating has 14,508 lines to 
the inch and the air-space is 00740 cm. 



This system of bands, when examined by a spec¬ 
trometer with a fixed collimator, remained absolutely 
fixed in the field of view of the telescope as the 
grating was rotated. This rotation has the effect 
only of moving the spectrum to and fro across the 
field of view without, in the least, altering the posi¬ 
tion of the dark fringes. This important property, 
which is uniquely exhibited by these fringes, seems 
to have escaped the notice of Prof. C. Barus, who 
has dealt with grating interferences and with their 
application to the displacement interferometry in a 
series of papers which appear in a collected form in 
the monograph “On the Production of Elliptic Inter¬ 
ferences in Relation to Interferometry” (Carnegie 
Publication No. 149, 1911). 
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